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© Multiple-disc type filters. 

© A filter that comprises a stack of filter discs 
within its housing with the side faces of the discs 
formed with surfaces effective to filter the fluid flow- 
ing between them from the housing inlet to the 
outlet, according to one embodiment of the present 
invention, at least some of the discs being formed 
with a serrated edge at the upstream side of the 
stack facing the housing inlet, which serrated edges 
are effective to increase the upstream filter surface 
and also to form pockets for receiving dirt particles. 
According to another embodiment of the present 
invention, the thickness of each of the filter discs is 
smaller at its upstream side than at its downstream 
side, and/or the depth of their grooves is larger at 
the upstream side than at the downstream side, such 

^that the upstream side of the stack of filter discs is 

^formed with pockets between adjacent discs, in addi- 
tion to said grooves, for receiving and holding for- 

2 ei 9 n particles separated from the fluid. 
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MULTIPLE-DISC TYPE FILTERS 



The present invention relates to multiple-disc 
type filters, such as are now widely used in a 
number of different applications for removing for- 
eign particles, such as dirt, from a fluid, such as 
irrigation water. 

The multiple-disc type filter is now widely used 
in a number of different applications for filtering 
fluids particularly for removing dirt particles in wa- 
ter irrigation systems. Briefly, this type filter in- 
cludes a plurality of filter discs disposed in a 
stacked arrangment within the fitter housing, with 
the side faces of adjacent discs being ribbed and 
contacting each other to provide a large number of 
narrow passages for filtering the fluid flowing 
through the stack of discs in the radial direction. 

Cleaning the filter can be done manually by 
opening the filter housing and rinsing the discs with 
a water spray, or automatically by including a back- 
wash nozzle which is automatically made operative 
by a differential-pressure device sensing the pres- 
sure drop across the stack of filter discs. 

In my copending Israel patent specification 
68288 filed April 1, 1983, there if disclosed a 
multiple-disc type filter in which the two contacting 
side faces of each pair of adjacent discs include 
one side face which is formed with a plurality of 
filtering ribs, and a second side face which is 
smooth or flat. Such a construction has been found 
to facilitate cleaning the filter, particularly when the 
filter is automatically cleaned by a backwash noz- 
zle, in one embodiment described therein, alternate 
discs of the stack are formed with ribs on both 
sides faces and the remaining alternate discs are 
flat on both side faces; and in a second described 
embodiment, all the discs of the stack are of like 
construction, being formed with the ribs on one 
side and being flat on the other side face. 

An object of the present invention is to provide 
a multiple-disc type filter effective to increase the 
dirt-holding capacity of the overall filter. 

According to a broad aspect of the present 
invention, there is provided a fitter including a 
housing having an inlet and an outlet, and a stack 
of filter discs within the housing with the side faces 
of the discs formed with surfaces effective to filter 
the *iuid flowing between them from the housing 
inlet iu the housing outlet; characterized in that at 
least some of the discs are formed with a serrated 
edge at the upstream side of the filter disc stack 
facing the housing inlet, which serrated edges are 
effective to increase the upstream filter surface and 
also to form pockets for receiving dirt particles. 



The invention is particularly useful in the type 
of filter described in the above-cited patent applica- 
tion, and will therefore be described below with 
respect to that application, although it will be ap- 

5 predated that the invention could advantageously 
be used in other applications as well. 

According to a further broad aspect of the 
present invention, there is provided a filter includ- 
ing a housing having an inlet connectabfe to an 

io upstream pipe, and an outlet connectable to a 
downstream pipe; and a stack of filter discs dis- 
posed within the housing and formed with grooved 
surfaces along their side faces effective to separate 
foreign particles from the fluid flowing between the 

75 filter discs from the upstream side of the stack to 
the downstream side thereof; characterized in that 
the thickness of each of the fitter discs is smaller at 
its upstream side than at its downstream side, 
and/or the depth of their grooves is larger at the 

20 upstream side than at the downstream side, such 
that the upstream side of the stack of filter discs is 
formed with pockets between adjacent discs, in 
addition to said grooves, for receiving and holding 
foreign particles separated from the fluid. 

25 In one described embodiment, the thickness of 
each of the filter discs increases uniformly from its 
upstream side to its downstream side; and in a 
second described embodiment, the depth of the 
grooves of each filter disc decreases uniformly 

30 from its upstream side to its downstream side. 

In a further embodiment of the invention de- 
scribed above, at least some of the discs may be 
provided with serrated edges along their upstream 
side to further increase the volume of the pockets 

35 formed in the disc stack. 

In the described embodiments, the discs are of 
annular configuration, and therefore the pockets 
formed in the stack are also of annular configura- 
tion. 

40 Further features and advantages of the inven- 
tion will be apparent from the description below. 

The invention is herein described, by way of 
example only, with reference to the accompanying 
drawings, wherein; 
45 Rg. 1 is a longitudinal sectional view illus- 

trating one form of multiple-disc filter constructed 
in accordance with the present invention; 

Rg. 2 is an enlarged end view, partly in 
section, illustrating the stack of filter discs in the 
so filter body of Rg. 1 according to one embodiment 
of the present invention; 

Rg. 3 is a sectional view along lines a —a of 

Rg.2; 
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Fig. 4 is a fragmentary, three-dimensional 
view Illustrating two adjacent discs in the filter body 
of Figs. 1 and 2; 

Fig. 5 is a sectional view, corresponding to 
that of Fig. 3, illustrating a modification in the filter 
construction; 

Fig. 6 is a fragmentary, three-dimensional 
view illustrating two adjacent filter discs in another 
construction according to the invention; 

Fig. 7 is a fragmentary end-elevational view 
illustrating another construction in accordance with 
the invention; and 

Fig. 8, 9 and 10 illustrate another possible 
disc construction. 

Fig. 11 illustrates one of the discs in the filter 
of Fig. 1 according to another embodiment of the 
present invention; 

Fig. 12 is an enlarged sectional view, along 
lines III -III of Rg. 11; 

Fig. 13 is a further enlarged view of one of 
the discs in Rg. 12; 

Rg. 14 is a view corresponding to that of 
Fig. 12 illustrating a modification in the construction 
of the filter discs, and Fig. 15 is an enlarged view 
thereof corresponding to Rg. 13; 

Rg. 16 and 17 are sectional views corre- 
sponding to that of Rg. 12, but illustrating further 
modifications in the disc construction; and 

Rg. 18 is a fragmentary three dimensional 
view illustrating a further modification in the con- 
struction of the filter discs. 

The filter illustrated in Rg ; 1 is an in-line filter 
adapted to be coupled directly to a supply pipe of 
a water irrigation system. The filter includes a 
housing, generally designated 2, comprising two 
outer housing sections 4 and 6 threadediy con- 
nected together, and an inner tubular section 8. On 
end 8a of the latter section constitutes the inlet to 
the filter and is adapted to be coupled to the 
upstream supply pipe, and the opposite end 8b 
constitutes the outlet from the filter and is adapted 
to be coupled to the downstream supply pipe. 

A filter body, generally designated 10, is dis- 
posed within housing 6 and comprises a plurality of 
filter discs 12 in a stacked arrangement with the 
side faces of adjacent discs contacting each other 
for filtering the water (or other fluid) flowing through 
the housing inlet 8a to the outlet 8b. To constrain 
the water to flow through this path, the tubular 
housing section 8 is provided with a conicul deflec- 
tor 14 at its inlet end 8a; a first plurality of open- 
ings 16 on the inlet side of this deflector; and a 
second plurality of openings 18 on the outlet side 
of this deflector. The water flowing into inlet 8a of 
the housing is thus forced to flow through a stack 



of filter discs 12 in the radially-inward direction, i.e., 
from the outer face to the inner face of the discs, 
before the filtered water reaches the outlet open- 
ings in the tubular housing section 8. 

5 The filter illustrated in Rg. 1 further includes a 
backwash nozzle 20 connected to a dirt-purging 
outlet conduit 22 via a valve 24. Whenever the filter 
has to be cleaned, valve 24 is opened, either 
manually or automatically by a differential pressure 

ro sensor sensing the pressure drop across the filter 
body, to cause the dirt particles separated from the 
water by the filter stack 10 to be backwashed 
through the nozzle 20 and out through the dirt- 
purging outlet 22. During such a backwash opera- 

rs tion, relative movement is effected between the 
filter stack 10 and the backwash nozzle 20, either 
by rotating the filter stack 10 with respect to the 
backwash nozzle 20, or by rotating the backwash 
nozzle 20 with respect to the filter stack 10. 

20 Rlters of the foregoing general type are dis- 
closed in the patent literature, in Israel Patent 
Specification 68288, and in the other patent speci- 
fications referenced therein; therefore further de- 
tails of the construction and operation of such 

25 multiple-disc filters are not set forth herein. 

The above-cited patent specification further de- 
scribed the advantages in the foregoing construc- 
tion in facilitating cleaning the filter, particularly 
when the filter is automatically cleaned by a back- 
so wash nozzle. 

The present invention provides further impor- 
tant advantages in such a filter construction in 
increasing the filtering capacity, and particularly the 
dirt-holding capacity, of the filter which again is 

35 particularly advantageous when the filter is auto- 
matically cleaned by the backwash nozzle. Accord- 
ing to one embodiment of the present invention, 
this is accomplished by forming at least some of 
the filter discs 12 with a serrated edge at the inlet 

40 of upstream side of the filter body, which serrated 
edges are effective to increase the filtering surface 
for a given circumference of the filter body, and 
also to form pockets for receiving dirt particles. 
Such a construction may take a number of different 

45 forms. 

Rgs. 2, 3 and 4 illustrate one preferred form 
for such a construction. In this form, the ribbed 
filter discs 12 include the serrations, therein des- 
ignated 30, along the outer edges (on the upstream 

so side of the filter body 10 in Rg. 1), while the flat- 
faced alternate discs 12* are formed with smooth 
edges 32. As shown in these figures, the outer 
edges of the alternate, ribbed discs 12 are formed 
with notches or teeth which define the serrations 

55 30, each serration including a peak 30a (Rg. 2) and 
a valley 30b. The alternate, non-ribbed discs 12' 
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are formed with smooth edges 32 are of a diameter 
substantially equal to that of the peaks 30a of the 
serrations 30 in the ribbed, serrated-edged discs 
12. 

As also shown in Figs. 2 and 4, the ribs 12a of 
each ribbed disc 12 are formed in a narrow annular 
ring 34 extending along the outer edge of the disc, 
the disc also being formed with a plurality of 
radially-extending ribs 36. The non-ribbed, smooth- 
edged discs 12* are similarly formed with a narrow 
annular outer ring 34' and with a plurality of 
radially-extending ribs 36*. The ribs 12a in the 
ribbed discs 12 may be formed radially or tangen- 
tially to their center openings 13. 

It will thus be seen that when all the discs are 
stacked together, with the ribbed, serrated-edged 
discs 12 alternating with the non-ribbed, smooth* 
edged discs 12', the serrations in the former are 
effective to increase the filtering surface for a given 
circumference of the filter stack, and also to form 
pockets for receiving dirt particles. This increased 
filtering surface, and the pockets for accumulating 
the dirt particles, substantially increase the filtering 
and dirt-holding capacity of the filter for a given 
size. 

Fig. 5 is a view similar to that of Fig. 3 but 
illustrating a variation, wherein the discs 112 found 
with the ribs 112a are smooth (i.e. non-serrated) at 
their outer edges 132, whereas the non-ribbed 
discs 112' are found with serrations 130. 

Rg. 6 illustrates the invention embodied in a 
filter construction wherein all the discs, therein des- 
ignated 212, of the stack, are of like construction, 
each being formed with the ribs 212a on one side 
face, and being flat and smooth on the other side 
face of 112c. The discs are all stacked with the 
ribbed side faces of one disc in contact with 
smooth side face of the next adjacent disc. In this 
construction, alternate discs 212 are formed with 
serrated edges 230, while the remaining alternate 
discs 113 are formed with the non-serrated or 
smooth edges 232, such that the serrations also 
increase the filtering surface of the stack, and also 
form pockets for receiving dirt particles, as in the 
previously described embodiment. In the embodi- 
ment of Fig. 6 t the smooth-edged discs 113 are 
preferably also of a diameter substantially equal to 
that of the peak of the serrations, whereby the 
outer surface of the stack will be substantially 
*mooth except for the above-described pockets 
formed by the serrations 230. 

In all of the above-described embodiments, the 
outer edges of the discs in the stack are formed 
with the serrations, since these are the edges 
which are on the upstream side of the filter body, 
i.e. the side facing the housing inlet 8 (Rg. 1). It 
will be appreciated, however, that the invention 
could also be embodied in a filter wherein the inner 



edges of the fitter discs are on the upstream side 
of the filter body. This is illustrated in Rg. 7, 
wherein it will be seen that the filter discs 312 are 
formed with the serrations 330 along their inner 

5 edges, to increase the filtering surface and also to 
form the dirt-receiving pockets as described above, 
along the inner edges of the filter discs. 

Rgs. 8, 9 and 10 illustrate a further variation 
wherein the discs 412 are all of the same type as 

70 illustrated in Rg. 6. but instead of having the serra- 
tions 430 formed in alternate discs, they are 
formed for only a part of the thickness (preferably 
one-half thickness) of each disc. In these figures, 
the serrations 430 are found in the flat face 412c of 

75 each disc, but it will be appreciated they could also 
be found in the ribbed face 412a of each disc. 

Many other variations may be made. Thus, 
although it is preferably to form the dirt-receiving 
pockets by serrating the edges of alternate discs, 

20 particularly in a filter including a cleaning nozzle, it 
will be appreciated that the increased filtering sur- 
face, and also the pockets, can be provided by 
serrating all of the discs of the stack, or every third, 
fourth, etc. disc. Another alternative is to have the 

25 serrated discs in groups of two, three, etc., each 
group separated by a non serrated disc. Further, 
the serrations need not be of the straight-edged, 
saw-tooth type illustrated in the drawings, but could 
be curved edge serrations. 

30 Rgs. 11, 12 and 13 illustrate an alternative 
embodiment of filter disc 512 useful in the embodi- 
ment of Rg. 1 . In this construction, the thickness of 
each filter disc is smaller at its upstream surface 
than at its downstream surface, such that when the 

35 discs 512 are arranged to form a stack 10 (Rg. 1), 
the upstream (outer in this case) surface of the 
stack defines annular pockets between adjacent 
discs for receiving and holding foreign particles 
separated from the fluid (e.g., water). 

40 Each of the filter discs 512 is formed on its 
opposite side faces with a plurality of grooves 514. 
As shown in Rg. 11, grooves 514 are slanted at an 
angle (e.g., from 45 to 60 degrees) with respect to 
the radial line through the disc. The grooves 514 

45 on the opposite side faces of the disc are slanted 
at the same angle but in the opposite direction, as 
known in filters in this type. 

As shown particularly in Rgs. 12 and 13, the 
grooves 514 are preferably of substantially uniform 

so depth from the upstream (outer) side 512a of the 
disc to the downstream (inner) side 512b of the 
disc 512. However, the thickness of the upstream 
side 512a of the disc is relatively small and In- 
creases uniformly to the upstream side 512b. Thus, 

55 when a plurality of discs are stacked together, they 
define, between each pair of contacting discs, an 
annular pocket 516 of relatively large depth at the 
upstream side 512a of the discs, and decreasing in 
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depth towards the downstream sides 512b. The 
overall capacity of the stack discs, for removing 
and retaining direct particles from the fluid being 
filtered, is therefore substantially increased by 
these annular packets 516, as compared to the 
conventional disc construction wherein the re- 
moved dirt particles are retained either within the 
grooves 514 or on the outer face of the disc stack. 

Preferably, the overall thickness of the down- 
stream end 512b of each disc 512 is at least twice 
that of its upstream endnd 512a. As one example, 
the overall thickness of each disc 512 at its up- 
stream end 512a may be 0.5 mm, wherein the 
grooves on the opposite faces are each 0.2 mm in 
depth and the nongrooved intermediate section is 
0.1 mm; and the downstream side 512b of each 
disc may have an overall thickness of 1.0 mm; 
wherein the grooves 514 on each face are still 0.2 
mm in depth, and the nongrooved intermediate 
section is 0.6 mm. 

Rgs. 14 and 15 illustrate another construction 
of the filter discs, therein designated 5112, wherein 
the grooves 5114 on the opposite side faces uni- 
formly decrease in depth from the upstream sides 
5112a of the discs towards their downstream sides 
5112b. In this case, it is preferred that the depth of 
each groove at the upstream side of the disc be at 
least twice that at the downstream side. 

As one example, the grooves 5114 on each 
side face of the discs 5112 may have a depth of 
0.4 mm, at its upstream side 5112a uniformly de- 
creasing to a depth of 0.2 mm at its downstream 
side 5112b. In this example, the thickness of the 
ungrooved intermediate section of the disc is 0.2 
mm at its upstream side so that its overall thick- 
ness at its upstream side is 1.0 mm; and the 
thickness of the ungrooved intermediate section of 
the disc is 0.6 mm at its downstream side 5112b 
so that the overall thickness of the downstream 
side of the groove is also 1.0 mm. Thus, when a 
plurality of such discs are stacked together, as 
shown in Fig. 1 t the varying depth grooves 5114 
define annular pockets between each pair of adja- 
cent discs for receiving and holding substantial 
quantities of foreign particles separated from the 
fluid being filtered. 

Figs. 16 and 17 illustrate arrangements similar 
to Rgs. 12 and 14 respectively, but wherein the 
fluid flows in the opposite direction through the 
filter stack, i.e., radially outwardly rather than radi- 
ally inwardly. Such constructions would be used 
when the fluid is inletted into the center of the 
stack, so that upstream surfaces of the filter discs 
are at the inner sides, as shown at 5212a and 
5312a, respectively, in Figs. 16 and 17, the outer 



sides of the filter discs being thereby the down- 
stream sides through which the clean fluid exits, as 
shown at 5212b and 5312b in Figs. 16 and 17 
respectively. 

5 Otherwise, the embodiment of Fig. 16 is of the 

same construction as that illustrated in Rgs. 12 and 
13, wherein the grooves 5214 on the opposite side 
faces of the discs are of uniform depth, the nong- 
rooved section of the discs varying in thickness; 

w and the construction illustrated in Rg. 17 is the 
same as in Rg. 14 wherein the depths of the 
grooves 5314 decreases uniformly from the up- 
stream sides 5312a of the discs to their down- 
stream sides 5312b. 

75 Fig. 18 illustrates a still further arrangement 
that may be used in order to further increase the 
dirt-removing and dirt-holding capacity of the filter. 
The modification illustrated in Rg. 18 accomplished 
this by having at least some of the discs, prefer- 

zo ably every other disc, formed with serrated edges 
along their upstream surfaces to define additional 
pockets for removing and retaining dirt particles as 
described above with reference to Rgs. 2-10. Rg. 
18 illustrates only the upstream side of two discs, 

25 therein designated 5412 and 5412', wherein it will 
be seen that disc 5412 is provided with serrated 
edges 5413 along its upstream side, whereas the 
next adjacent disc 5412' is not. The discs illus- 
trated in Rg. 18 may be otherwise the same con- 

30 structions as described above with respect to any 
of Rgs. 2-17. 

While the invention has been described with 
respect to several preferred embodiments, it will be 
appreciated that many other variations, modifica- 

35 tions and applications of the invention may be 
made. 



Claims 

40 

1. A filter including a housing having an inlet 
and outlet, and a stack of filter discs within the 
housing with the side faces of discs formed with 
surfaces effective to filter the fluid flowing between 

45 them from the housing inlet to the housing outlet; 
characterized in that at least some of said discs are 
formed with a serrated edge at the upstream side 
of the filter disc stack facing the housing inlet, 
which serrated edges are effective to increase the 

so upstream 'ilter surface and also to form pockets for 
receiving dirt particles. 

2. The filter according to Claim 1, wherein 
discs having serrated edges are separated by at 
least one disc having a smooth edge. 

55 3. The filter according to Qlaim 2, wherein each 
of the serrated discs is formed with ribs on both 
side faces, the smooth-edge discs being flat. 
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4. The filter according to Claim 2, wherein each 
of the smooth-edge discs is formed with ribs on 
both side faces, the side faces of the serrated-edge 
discs being flat. 

5. The filter according to any one of claims 2 to 
4, wherein the diameter of the smooth edge discs 
is substantially equal to that of the peak of the 
serrations of the serrated-edge discs. 

6. The filter according to Claim 5, wherein 
alternate discs are formed with said serrated edges 
and are separated by smooth-edge discs. 

7. The filter according to Claim 1, wherein the 
two contacting side faces of each pair of adjacent 
discs include one side face which is formed with a 
plurality of tittering ribs, and a second side face 
which is flat 

8. The filter according to Claim 7, wherein 
alternate discs of the stack are formed with ribs on 
both side faces, and the remaining alternate discs 
are flat on both sides. 

9. The filter according to Claim 8, wherein the 
discs ribbed on both side faces are formed with 
said serrated edges, and those flat on both side 
faces are formed with smooth edges and have a 
diameter substantially equal to that of the serra- 
tions of the serrated-edge discs. 

10. The filter according to Claim 8, wherein the 
discs flat on both side faces are formed with said 
serrated edges, and those ribbed on both side 
faces are formed with said smooth edges and have 
a diameter substantially equal to that of the serra- 
tions in the serrated-edge discs. 

11. The filter according to Claim 7, wherein all 
the discs of the stack are of like constructions, 
being formed with filtering ribs on one side face 
and being flat on the other side face, the discs then 
being stacked with the ribbed side face of one disc 
in contact with the flat side face of the next adja- 
cent disc. 

12. The filter according to Claim 11, wherein 
alternate discs of the stack are formed with said 
serrated edges, and the remaining alternate discs 
are formed with smooth edges and are of a diam- 
eter substantially equal to the peak of the serra- 
tions of the serrated-edge discs. 

13. The filter according to Claim 1, Claim 8 or 
Claim 11, wherein all said discs of the stack are 
formed with said serrated edges. 

14. The filter according to Claim 1, wherein 
each of said discs is formed with a central opening, 
the inner edges of said discs constituting the up- 
stream filter surface facing the housing inlet and 
being formed with said serrated edges. 

15. The filter according to Claim 1, wherein 
said serrations are found for only a part of the 
thickness of each disc. 



16. The filter according to Claim 15, wherein all 
said discs are of like construction including ribs on 
one face, a flat surface on the opposite face, and 
serrations along the edge of one of said faces, 

5 which serrations are found for only a part of the 
thickness of this disc. 

17. A filter including a housing having an inlet 
connectable to an upstream pipe, and an outlet 
connectable to a downstream pipe; and a stack of 

w filter discs disposed within said housing and 
formed with grooved surfaces along their side 
faces effective to separate foreign particles from 
the fluid flowing between said filter discs from the 
upstream side of the stack to the downstream side 

75 thereof: 

characterized in that the thickness of each of said 
filter discs is smaller at its upstream side than at its 
downstream side, and/or the depth of their grooves 
is larger at the upstream side than at the down- 

20 stream side, such that the upstream side of the 
stack of filter discs is formed with pockets between 
adjacent discs, in addition to said grooves, for 
receiving and holding foreign particles separated 
from the fluid. 

25 18. The filter according to Claim 17, wherein 
the thickness of each of said filter discs increases 
uniformly from its upstream side to its downstream 
side. 

19. The filter according to Claim 17, wherein 
30 the depth of the grooves of each of said filter discs 

decreases uniformly from its upstream side to its 
downstream side. 

20. The filter according to any one of clams 17 
to 19, wherein the thickness of each of each filter 

35 discs at its downstream side is at least twice its 
thickness at its upstream side. 

21. The filter according to any one of claims 17 
to 20, wherein the depth of the grooves at the 
upstream side of the filter disc is at least twice that 

40 of the depth at the downstream side of the filter 
disc. 

22. The filter according to any one of claims 17 
to 21, wherein at least some of the discs are 
formed with serrated edges along their upstream 

45 sides to further increase the volume of said pock- 
ets formed between adjacent discs of the stack. 

23. The fitter according to Claim 22, wherein 
alternate discs of the stack are formed with said 
serrated edges on their upstream sides. 

so 24. The fitter according to any one of claims 17 
to 23, wherein said filter discs are of annular con- 
figuration, whereby said pockets defined between 
adjacent discs of the stack are also of annular 
configuration. 

55 25. A filter according to Claim 24, wherein the 
outer edges of said annular discs constitute said 
upstream side of the discs. 
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26. The filter according to Claim 24, wherein 
the inner edges of said annular discs constitute 
said upstream sides of the discs. 
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